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(54) Title: ^^JCLEr^E ENDING A POLYPEPTIDE HAVING HEPARANASE ACTIVITY AND EXPRESSION OF SAME 
(57) Abstract 

A polynucleotide (hpa) encoding a polypeptide having heparanase activity, vectors including same, transduced cells expressing 
heparanase and a recombinant protein having heparanase activity. expressing 



41. 



The claims defining the invention are as follows: 

J. A polynucleotide fragment comprising a polynucleotide "sequence 
encoding a polypeptide having heparanase catalytic activity, wherein said polypeptide 
shares at least 70 % homology with SEQ ID NOs:J0 or 14, as determined using default 
parameters of a DNA sequence analysis software package developed by the Genetic 
Computer Group {GCG) at the University of Wisconsin. 

2. The polynucleotide fragment of claim 1, wherein said polynucleotide 
sequence includes nucleotides 63-1691 of SEQ TD NO:9, or nucleotides 139-1869 of 
SEQ ID NO: 13. 

3. The polynucleotide fragment of claim 1, wherein said polynucleotide 
sequence includes nucleotides 63-721 of SEQ ID NOi9. 

4. The polynucleotide fragment of claim 1 , wherein said polynucleotide is 
as set forth in SEQ ID NOs:9 or 13. 

5. The polynucleotide fragment of claim 1, wherein said polynucleotide 
sequence includes a segment of SEQ ID NOs;9 or 13, said segment encodes said' 
polypeptide having said heparanase catalytic activity. . 

* * 

* 

6. The polynucleotide fragment of claim 1, wherein said polypeptide 
includes an amino acid sequence as set forth in SEQ ID NOs:l 0 or 1 4. 

* * 

7. The polynucleotide fragynent of claim 1, wherein said polypeptide 
includes a segment of SEQ ID NOs:10 or 14, said segment harbors said heparanase. 
catalytic activity. 

8. The polynucleotide fragment of claim 1 , wherein said polynucleotide 
sequence is selected from the group consisting of double stranded DNA, single 
stranded DNA and KNA. 

9. A polynucleotide fragment comprising a polynucleotide sequence at least 
70 % homologous with SEQ ID NOs:9 or 13, as determined using default parameters 
of a DNA sequence analysis software package developed by the Genetic Computer 
Group (GCG) at the University of Wisconsin, said polynucleotide sequence encoding a 
polypeptide having heparanase catalytic activity. 
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, o The po.vnuc.eo.ide fr= f mem of claim 9. wherein said ,-y— * 
«eo,uence is as set for* to SEQ ID N0s:9 or 1 3 . 

, ,. A vector cording a polynuc.eo.ide sconce encoding . ^peptide 

Kavi» g h=p. ra n.,e « « - J^f^a^ of * 

•«u ctrn m KOs lO or 14, as determined using ociauu 
homology with SEQ ID NOS. iu or 1% Genetic Computer Group 

DNA sequence analysis software package developed by the Genetic Lomp 

(GCG) at the University of Wisconsin. 

12 The vector of claim 1 1 . wherein said polynucleotide sequence : includes 
nucleo»idesG3-169l of SEQ ID N0:9, or nucleotides 139-1869 of SEQ ID NO:13. 

13. The vector of claim 1 1, wherein said polynucleotide sequence includes 
nucleotides 63-721 of SEQ ID N0:9. 

M. The vector of claim 1 1 , wherein said polynucleotide sequence is as set 
forth in SEQ ID NGs:9 or 13. 

15 The vector of claim 11. wherein said polynucleotide sequence includes a 
segment of SEQ ID NOs:9 or 13, said segment encodes said polypeptide havmg said 
hcparanase catalytic activity, 

16. The vector of claim 1 1 . wherein said polypeptide includes an amino acid 
sequence as set forth in SEQ ID NOsfl 0 or H. • •" ' 

17 The vector of claim 11, wherein said polypeptide includes augment of . 
SEQ ID NOsrlO or 14, said segment harbors said heparanase catalytic activity. 

18 The vector of claim 11. wherein said polynucleotide sequence is ^elected 
from the group consisting of double stranded DNA, single strandedDNA and RNA. 



19. 



The vector of claim 1 1 , wherein said vector is a baculovjrus vector. 



20 A vector comprising a polynucleotide sequence at least 70 % 
homologous with SEQ ID NOs:9 or 13. as detennined 
DNA sequence analysis software package 

(GCG) at the University of Wisconsin, said polynucleotide seq 
polypeptide having heparanase catalytic activity. 
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21. The vector of claim 20. wherein said polynucleotide sequels as set 
forth in SEQ ID NOs:9 or 13. 

22. A host cell comprising an exogenous polynucleotide 

a polynucleotide sequence encodin g a polypeptide having hepa^ase -v-ty, 
wherein said polypeptide shares at least 70 % homology with SEQ ID NOs. 10 or 14 as 
determined using default parameters of a DNA sequence analyst 
developed by the Genetic Computer Group (GCG) at the Umverstty of W.sconstn. 

23. The host cell of claim 22, wherein said polynucleotide sequence includes 
nucleotides 63-1691 of SEQ ID NO:9, or nucleotides 139-1 869 of SEQ ID NO:13. 

24. The host cell of claim 22, wherein said polynucleotide sequence includes 
nucleotides 63-721 of SEQ ID N0:9. 

25. The host cell of claim 22. wherein said polynucleotide sequence is as set 
forth in SEQ ID NOs:° or 1?. 

26 The host cell of claim 22, therein said polynucleotide sequence includes 
a segment of SEQ ID NOs:9 or 13, said segment encodes said polypeptide having said 
heparanase catalytic activity. 

27. The host cell of claim 22, therein said polypeptide includes an amino 
acid sequence as set forth in SEQ ID NOs:l 0 or 1 4.. 

* * ~ 

28. The host cell of claim 22, wherein said polypeptide includes a segment 
of SEQ ID.NOs:10 or 14, said segment harbors said heparanase catalytic activity. 

29 The host cell of claim 22, wherein said polynucleotide sequence is 
selected from the group consisting of double stranded DNA, single stranded DNA and 
KNA. 

3 0. The host cell of claim 22, wherein said cell is an insect cell. 

3J. A host cell comprising a polynucleotide sequence at least 70 % 
homologous with SEQ ID NOs:9 or 13, as determined using default parameters of a 
DNA sequence analysis software package developed by the Genetic Computer Group 
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(GCG) at the University of Wisconsin, said polynucleotide sequence 'encoding a 
polypeptide having heparunase catalytic activity. 

32. The host cell of claim 3 1, wherein said polynucleotide sequence is as set 
forth in SEQ ID NOs:9 or 13. 

33 A recombinant protein comprising a polypeptide having 
catalytil activity, said polypeptide shares at least 70 % homology with SEQ ID *** 
or 14 as determined using default parameters of a DNA sequence «dp» 
package developed by the Genetic Computer Group (GCG) at the University of 

Wisconsin. 



34. The recombinant protein of claim 33. wherein said polypeptide includes 
a segment of SEQ ID NOs:10 or 1 4. 

35. The recombinant protein of claim 33, wherein said polypeptide is as set 
forth in SEQ IDNOs:l0 or 14. 

36. An amino acid sequence as set forth in SEQ ID NOs: 10 or 14. 

37. An amino acid sequence homologous lo SEQ ID NOs: 10 or 1 4. 

38 A pharmaceutical composition comprising, as an active ingredient, a 
recombinant protein including a polypeptide having heparans catalytic activity, said 
polypeptide shares at least 70 % homology with SEQ ID NOs:lO or 14, as deterrmned 
using default parameters of a DNA sequence analysis software package developed by 
the Genetic Computer Group (GCG) at the University of Wisconsin. 

39. The pharmaceutical composijtion of claim 38, wherein said polypeptide 
includes a segment of SEQ ID NOs: 1 0 or l|4. 

■ 

40. The pharmaceutical composijion of claim 38, wherein said polypeptide is 
as set forth in SEQ ID NOs:l 0 or 14. 



41 A modulator of heparin-binding growth factors, cellular responses to 
heparin-binding growth factors and cytokines, cell interaction with plasma 
lipoproteins, cellular susceptibility to viral, protozoa and bacterial infections or 
disintegration of neurodegenerative plaques comprising, as an active ingredient, a 



26/04 '01 TOU 14:48 [TX/RX NO 93031 



45 



recombinant protein including a polypeptide having heparanase catalytic 
activity, said polyp B ptide shares at least 70% homology with SEQ ID NOs: 10 
or 14. as determined using default parameters of a DNA sequence analysis 
software package developed by the Generic Computer Group (GCG) at the 
University of Wisconsin- 

42. The modulator of claim 41. wherein said polypeptide includes a 
segment of SEQ ID NOs: 10 or 14 having heparanase catalytic activity. 

43. The modulator of claim 41. wherein said polypeptide is as set 
forth in SEQ ED NOs: 10 or 14. 

44. A medical equipment comprising a medical device containing, as 
an active ingredient, a recombinant protein including a polypeptide having 
heparanase catalytic activity, said polypeptide shares at least 70% homology 
with SEQ ID NOs: 10 or 14. as determined using default parameters of a DNA 
sequence analysis software package developed by the Genetic Computer 
Group (GCG) at the University of Wisconsin. 

45. The medical equipment of claim 44. wherein said polypeptide 
includes a segment of SEQ ID NOs: 10 or 14. 

46. The medical equipment of claim 44. wherein said polypeptide. is 
as set forth in SEQ ID NOs: 10 or 14. 

™ * * 

47. A host cell expressing a recombinant heparanase, wherein said 
recombinant heparanase shares at least 70% homology with SEQ ID NOs: 10 
or 14, as determined using default parameters of a DNA sequence analysis 
software package developed by the Genetic Computer Group (GCG) at the 
University of Wisconsin. 

48. The host cell of claim 47. wherein said polypeptide includes a 
segment of SEQ ID NOs: 10 or 14. 

49. The host cell of claim 47, wherein said polypeptide is as set forth 
in SEQ ID NOs; 10 or 14. 
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50. The host cell of claim 47. wherein said cell is an insect cell. 

51 A cell extract or conditioned cell media or a partially purified cell 
extract or conditioned cell media comprising an extract or media of the host 
cell of any of claims 22-32 and 47-50 therein said extract or media includes a 
polypeptide sharing at least 70% homology with SEQID NOs: 10 or 14. 

52 A heparanase inhibitors screening system comprising the cell 
extract or conditioned cell media or the partially purified cell extract or 
conditioned cell media of claim 51. 

53 A method of screening for a heparanase inhibitor, the method 
comprising assaying for heparanase catalytic activity of the recombinant 
protein of any of claims 33-35 in the presence and in the absence of, or in the 
presence of varying concentrations of. at least one compound being tested for 
a potential at inhibiting hepaianase catalytic activity. 

54 A heparanase overexpression system comprising a cell 
overexpiessing heparanase catalytic activity, wherein said heparthase 
catalytic activity is effected by a heparanase sharing at least 70% homology 
with SEQ ID NOs: 10 or 14. as determined using default parameters of a DNA 
sequence analysis software package developed by the Genetic Computer 
Group (GCG) at the University of Wisconsin. 

55. The system of claim 54. wherein said polypeptide includes a 
segment of SEQ ID NOs: 10 or 14 having heparanase catalytic activity. 

56. The system of claim 54. wherein said polypeptide is as set forth in 
SEQID NOs: 10 or 14. 

57. A method of identifying a chromosome region harbouring a 
heparanase gene in a chromosome spread comprising the steps of: 

a) hybridizing the chromosome spread with a tagged polynucleotide 
probe at least 70% homologous with SEQ ID NOs: 9 or 13 as determined 
using default parameters of a DNA sequence analysis software package 
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developed by the Genetic Computer Group (GCT * the University of 

WiSC °^ m: ^Mns the chromosome spread, thereby removing excess of non- 
^rid*ed proband ^ ^ ^ 

polynucleotide probe, wherein detected signals being indicative of a 
chromosome region harboring a heparanase gene. 

58 A single stranded polynucleotide fragment comprising a 
10 polynucleotide sequence complementary to at least a portion of a 

Nucleotide strand defined by nucleotides 226 to 721 of SEQ ID NO: 9 
having heparanase catalytic activity. 

59 A polynucleotide fragment according to any one of claims 1 to 10 
15 substantially as hereinbefore described with particular reference to the 

examples. 

60. A vector according to any one of claims 11 to 21 substantially as 
hereinbefore described with particular reference tome examples. 

20 

61 A host cell according to any one of claims 22 to 32 or 48 to 50 
substantially as hereinbefore described with particular reference to the 

examples. 

25 62. A recombinant protein according to any one of claims 33 or 34 

substantially as hereinbefore described with particular reference to the 
examples. 

63 A pharmaceutical composition according to any one of claims 38 
30 or 40 substantially as hereinbefore described with particular reference to the 
examples, 

64, A modulator according to aay one of claims 41 to 43 substantially 
as hereinbefore described with particular reference to the examples. 



35 
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65. Medical equipment according to any one of claims 44 to 46 
substantially as hereinbefore described vfith particular reference to the 
examples. 

66. A cell extract according to claim 51 substantially as hereinbefore 
described with particular reference to the examples. 

B7. An inhibitor screen system according to claim 52 substantially as 
hereinbefore described with particular reference to the examples. 

68. An overexpression system according to any one of claims 54 to 56 
substantially as hereinbefore described with particular reference to the 
examples. 

15 69. A method according to claims 53 or 57 substantially as 

hereinbefore described with particular reference to the examples. 



10 
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